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>khh h npeAHa3HaHeHO juin hx ueMeHTHpoBa- 
HHa. Hejib — noBbiujeHHe KanecTBa ueMeH- 
THpoBaHHH 3a cmct n peAOTBpa meHHH norvio- 



uxeHHH ueMeHTHoro h 6ypoBoro pacTBOpoB b 

yCJIOBHHX aHOMa^bHO HH3KHX fTAaCTOBblX AaB- 

JieHHfl. B 6ypHJibHyio h oocaAHyio koaohhu 
cnycKaiOT Aono/iHHTejibHyio KOAOHny. repine™* 
3HpyiOT KOJibueBoe npocrpaHCTBO o6caAHoft h 

AOflOA HHTCA bHOH KOAOHH B HX BepXHefi H 
HH>KH6H HaCTHX.H 6ypHAbHOH KOJIOHHbl — B 

BepxHefi MacTH. Hepe3 AonoAHHTeAbHyio ko-ioh- 
Hy 3aKaMHBaK>T <5yc|)epHyio >KHAKOCTb, ueMeHT- 

HblH paCTBOp H npOJiaBOMHyiO WHAKOCTb. 
OflHOBpeMeHHO C 3BKaMK0H 3THX WHAKOCTefi 

nepe3 Ko^bueBoe npocTpaHCTBo MOKAy 6y- 

pHAbHOH H AOnOJIHHTaflbHOft KOJ10HH3MH B 3ar- 

py6Hoe npocTpaHCTBo nponaKHBaiOT o6jierMeH- 
Hyio >KHAKOCTb. Cnoco6 no3Bo^neT HcnoAb30.- 

BaTb MHCTbJH U€MCHTHbIH paCTBOp 6e3 Ha- 

no^HMTeneH h c hco6xoahmoh Bbicoroft noAi>eMa 
b ycjiOBHflx ueMeHTHpoBaHHH norjiomaiomHx 

nAaCTOB. 1 HA. 
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H3o6peTeHHe othochtch k 6ypeHHio cKBa- 
*hh, b wacTHOCTH k cnocooaM hx UeMeH- 
THpoBaHHH. 

Ue^bK) H3o6peTeHHH HBAfleTca noBbiujeHHe 
KanecTBa ueMeHTHpoBaHHH 3a cner npeAOTBpa- 
meHHfl noMomeHHH ueMeHTnoro h Gyposoro 

paCTBOpOB B yCJIOBHHX aHOMaJIbHO HH3KHX 

ruiacTOBbix AaBAeHHH. 

Ha MepTone noKa3aHa cxeiua ocymecTBAe- 
hhh cnoco6a. 

B cKBawHHy 1 cnycnaiOT hh>khk>k>- ceK- 

UHK) 06caAH0fi KOAOHHbl 2 Ha 6ypHJlbHOH KO- 

jiOHHe 3. 3aTeM 3axaqHBaiOT 6y4>epHyio >kha- 

KOCTb, U6M6HTHblH paCTBOp H npOAaBOMHyiO 
»HAKOCTb. 

IlocAe SToro b CypHjibHyjo 3 h o6caA- 
Hyio 2 koaohhw cnycxaiOT AonojiHHTeabHyio 
KO/ioHHy 4, repMeTH3HpyioT KOAbuesoe npocr- 

paHCTBO 06caAHOH KOflOHHW 2 H AOnOJIHHT&lb- 
HOH KOAOHHbl 4 B HX HHJKHefi M3CTH, a 3aKaH- 
MHBBHHe 6y<|)epHOH )KHAKOCTH OCyiUeCTBAHIOT 



nepe3 Aono^HHTejibHyio koaohhv 4, npnqeM 

OAHOBpeMeHHO C 3aK3MKOH 3THX WHAKOCTeH 

nepe3 Kcibuesoe npocTpaHCTBo. 5 6ypH,ibHOH 
3 h AonojiHHTenbHoif 4 ko.iohh npoKaMHBaiOT 
o6jierqeHHyK) whakoctb. 

IlpH 3tom jmn peajiH3auHH cnoco6a hh>k- 

HK)K> CeKUHIO 2 06caAHOH KO^OHHbl C06AH- 

hhiot c 6ypH^bH0fi kojiohhoh 3 c nOMOiubio 

pa3T>eAHHHT&nH 6 H3BeCTH0H KOHCTpyKUHH. B 
HH>KHeH MaCTH C€KUHH 06caAHOH KO.HOHHbl 2 

ycTaHBB^iHBaiOT ynopHoe rHe3AO 7 (h3a Gauj- 
MaKOM 8), cTon-Ko^buo 9, naTpyfioK 10, 06- 
paTHWfi KJianaH 1 1. AonojiHHTe/ibHyio KOjioHHy 
b HH>KHeft HacTH o6opyAyK)T naTpy6KOM 12 
c KOHycoM, BbinoAHeHHbiM noA ynopHoe rHe3- 

AO 7. 

B BepxHefi MacTH nepBbifi pna~rpy6 o6o- 

pyAyiOT OTBOAOM .13 C KpaHOM, a KOJlbUe- 
. B.Ofi 3a30p MOKAy 6ypHJIbHOH 3 H AOnOJIHH- 
TeAbHOfi 4 K0A0HH3MH repMeTH3HpyioT ynAOT- 
HeHHeM 14. B sepxHefi nacTH AonoAHHtejib- 
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Hyio KOJiOHHy 4 o6opyAyK>T ucmchthpobomhoh 

FOJIOBKOH 15 C OTBOA3MH 16 H 17, 3 Me>KAy 
0TB0A3MH BHyTpM UeMCHTHpOBOMHOfl rOAOBKH 

15 noMemaiOT pa3AejiHTejibHyio npo6Ky 18. 

riocjie cnycKa AonojiHHTejibHOH kojiohhu 4 
BHyTpb 6ypHJibHoA kojiohhu 3, coqjieHeHHH h 
repM6TH3auHH naTpy6Ka 12 c ynopHbiM ™e3- 

AOM 7 Ha 0TB0A3X 13 H 16 OTKpblBaiOT 

KpaHbi h qepe3 otboa 16 3aKaMHBaK)T 6y- 
4>epHyK) wHAKOCTb h pacMeTHbifi o6T>eM ue- 
MeHTHoro pacTBopa, a qepe3 otboa 13 npo- 
KaqHBaioT o6jierqeHHyio wHAKOcrb (BOAy hah 
aapHpoBaHHyio BOAy, o6pa6oTaHHyK> xhmhhcc- 
khmh peareHTaMH — bo H36e>KaHHe o6Ba- 

JlOB CTeHOK CKBa>KHH) . 3aKaMHBaHH€ ynoMHHyj 

tux KOMnoHeHTOB npoH3BO«flHT c pacqeTHofi 
cKopdcTbio, MT06W noAaep>KHBaTb nepenaja AaB- 
jienHH Ha ueMeHTHpyeMbift norjiomaiomHH 
njiacT, npH kotopom norvioiueHHe He nponcxo- 

AHT. 

Flo Mepe noA^eMa ueMeHTHoro pacTBopa b 
cKBa>KHHe h BbiTecHeHHH 6ypoBoro pacTBopa 
qepes oTBepcTHH pas'beAHHHTeAH 6 b KQAbue- 
boh 3a3op nocTynaer o6JierqeHHaa >KHAKOCTb, 
pa36aBJiHH BbiTecHHeMWH pacTBop, chhhoh npn 
3tom ero nJlOTHOCTb h peojiornqecKHe nona- 
3aTe»iH. 

nocjie 3aKaMHB3HHH pacneTHbix 06*beMOB 
SyqbepHofi >khakocth h ueweHTHoro pacTBopa 
b AonojiHHTejibHyK) KOJiOHHy 4 na OTBoae 16 
3aKpbiBai0T, a Ha otboac 17 OTKpbiBaiOT KpaH 
H npOAOJl>KaK>T 33KaMHBaTb npOAaBOMHyio >kha- 
KocTb ao nojiyqeHHH «CTon» t t. e. ao Tex 
nop noKa pasAejiHTejibnaa npo6Ka 18 He ch- 
act na cron-KOJibuo 9. 

Jlocjje nanyqeHHfl «cTon» 3aKaMHBaHHe npo- 

A3BOMHOH JKHAKOCTK npeKpaiU3K)T, HO HpOAOA- 
>K3K>T 3 3K3HHB3HH6 06jierqeHH0fl >KHAKOCTbK) 
C UeJlbK) BblMWBa ueMCHTHOrO paCTBOpa H3 

3aTpy6Horo npocrpaHCTBa CKBa>KHHbi Bbiiue 
pa3-beAHHHTe^«. 3aTeM H3 o6caAHbix h 6y- 

pHJIbHblX Tpy6 H3BJieKaK)T AOnOJIHHT€JlbHyK) 
KOJiOHHy H OCTaBJIHtOT CKB3>KHHy Ha 0>KHA3- 

HHe 3aTBepAeBaHHH ueMeKTa (03U). FIocAe 
03U OTCoeAHHHioT 6ypHAbHbie Tpy<5bi ot 3a- 
ueMenTHpoBaHHOH ceKUHH h npoH3BOA«T cnycK 
h ueMeHTHpoBaHHe BepxHeft . cckuhh no H3- 
BecTHoii cxeMe. 

FlpUMep, B CKB3)KHH£ PJiySHHOfi 4750 M 

b HHTepBaiie 4725—4700 m BCKpuT norjio- 
maiomHH n/iacT. BcKpbiTHe njiacia ocymecT- 

BJlHJlOCb 6YpOBbIM paCTBOpOM n^OTHOCTWO 
1300 Kr/M . ripH HCH0Ab30B3HHH 6ypOBOtO 

pacTBopa c T3K0H n/jOTHOdbK) norAOtueHHH He 

npOHCXOAHT, npH yBe/lHMeHHH nAOTHOCTH CBblUje 

1300 Kr/M 3 npoHcxoAHT qacTHMHoe norviome- 
HHe. BBHAy Toro, mto nor/iomaiomHH n/iacr 

HBAHeTCH 3KCn/iyaTaUHOHHbIM 06-beKTOM, TO ajih 

HaAewHofi ero hsoahuhh Tpe6yeTCfl npHMene- 
HHe MHCToro ueweHTHoro pacTBopa 6e3 Ha- 
uO/iHHTeneH. BHaqajie onpeAejiaiOT Bbicory yc- 

T3HOBKH pa3>eAHHHTeJlfl npH yCJIOBHH, HTO CO<- 

uhh 6yAeT 3aueMeHTHpoBaHa mhctum ueMeHT- 

HblM P3CTB0P0M C R/IOTHOCTblO 1800 Kr/M , 
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eaiH Bbiiue pa3T>eAHHHTen5i KO/ibueBofl 3a3op 
6yAeT 3ano/iHeH BOAoft. 

Pacqer npoH3BOAflT no (J)opMy/ie 
r ^(Pm— P») 

BblCOTa yCTaHOBKH pa3T>eAHHHTe- 
jifl, m; 

rjiy6HHa 3a/ieraHHH norjiomaiouiero 
n/iacra, m; 

nJlOTHOCTb ueMeHTHoro pacrBO- 
pa, Kr/M 3 ; 

n/iOTHOCTb 6ypoBoro pacTBopa, Kr/M" 

. 5 n/lOTHOCTb BOAW, Kr/M 3 . 

rioACT3BHB HcxoAHbie A3HHbie b <|)opMyjiy, 
nojiynaioT /ipa 3 =2953 m. 

M3 npHBeAeHHoro pacnera cneAyeT, 4to npH 
Hcnojib30B3HHH A3HHoro cnocoGa pa3T>eAHHH- 

Tenb CeKUHA MO>KHO yCTaHOBHTb Ha MyCHHe 

2953 m, t. e. Ha 1727 m Bwuje noAOiu- 
Bbi H30AHpyeMoro norjioinaiomero n/iacTa, h 
npn 3tom He npOH30flAeT norAomeHHH ueMeHT- 
20 Horo pacTBopa npH ueMeHTHpoBaHHH. 

npH ueMeHTHpoBaHHH cenuHH mhctum ue- 

MeHTHbIM paCTBOpOM H3BeCTHbIM CnOCOfiOM pa3T>- 
eAHHHTeJIb CeKUHH MO>KHO 6WJIO 6bl yCTaHO- 

BHTb He Bbiiue 100 m HaA H30JiHpyeMbiM 
2 5 ropH30HTOM, b npoTHBHOM c/iy^ae npOH30UI- 
jio 6bi norjiomeHHe ueMeHTHoro paCTBOpa. 

IlpHMeHeHHe npeAAaraeMoro cnoco6a no3- 

BOJIHT HCnOAb30BaTb MHCTblft UeMCHTHblH paCT- 

Bop 6e3 HanojiHHTejieft jym ueMeHTHpoBaHHH 
30 nor/iom'aiomHx n/iacTOB, mto yjiymuaeT KaqecT- 

BO HX H30J1HUHH. IlpH ueMCHTHpOB3HHH nOrAO- 

maiomHx njiacTOB H3BecrHbiMH cnoco6aMH BO 
H36e>K3HHe nor/ioiueHHH ueMeHTHoro pacTBopa 

B03HHKaeT Heo6xOAHMOCTb B npHrOTOBACHHH 
UeMCHTHblX paCTBOpOB C HH3KOfi nAOTHOCTblO, 

35 KOTbpwe TpyAHO npHroTOBHTb b nojieBbix ycrio- 
bhhx. KpoMe Toro, ueMeHTHbie pacTBopw c Ma- 

AOH nJIOTHOCTbK) HMdOT HH3KHe H30JI5mHOHHbie 

h <J)H3HKO-MexaHHqecKHe cBOHCTBa, mto yxyA- 
uiaeT KaqecTBO ueMeHTHpoBaHHH. 
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0opjnyAa u3o6peTeHUA 



CnOCOd UeMeHTHpoBaHHH CKBaJKHH, BKJIIO- 

MaioiuHH cnycK b Hee HH>KHefi ceKUHH 06- 

CaAHOA KOAOHHbl H3 6ypHJlbHOH KOAOHHe, 3a- 
4 c K3MHB3HHe B 33K0A0HH0e HpOCTpaHCTBO 6y- 

cJ)epHoft >khakocth h ueMeHTHoro. pacTBopa, 

H B KOAOHHOe npOCTpaHCTBO — np0A3B0HH0H 
>KHAKOCTH, OTAUHCUOmU&C fi TeM, MTO, C UeAbK> 

noBbiuieHHA KaqecTB3 ueMeHTHpoBaHHH 3a cmct 
npeAOTBpaiueHHH noMomeHHH ueMeHTHoro h 6y- 

50 pOBOrO paCTBOpOB B yC/lOBHHX aHOMa/lbHO 
HH3KHX nJiaCTOBblX AaBJieHHfi, B 6ypH/ibHyio 
H 06C3AHyK) KOAOHHbl CnyCKatOT AOnOAHHTe/lb- 

Hyio KO/ioHHy, repMeTH3Hpyi0T KOAbueBoe npo- 

CTpaHCTBO 06C3AHOH H AOnOJl HHTeAbHOH KOJIOHH 
B HX BepXHeH H HHWHefl H3CTHX, H 6ypHJlb- 

55 HOfi KOAOHHbl .— b BepxHefi MacTH, a 3aKa- 
qHBSHHe 6y<J>epHoA ^hakocth, ueMeHTHoro 
pacTBopa h npoA3BOMH0ft >khakocth ocytuecT- 
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5 6 
&rtsnoT nepe3 AoncwiHMTeibHyio KanoHHy, npH- pHJibHofi h AonojiHHTejibHOH ko/iohh b 3aTpy6- 

MCM OAHOBpBMetiHO C 33K3MK0H 3THX JKHAKOCTCH HOC OpOCTpaHCTBO flpOKBMHBaKJT 06^erMeHHyK) 

Mepea KovibueBoe npocTpaHCTBO Me>KAy 6y- wHAKOCTb. 
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